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(54) Title: PROCESS FOR PRODUCING CYCLOOLEFTN ADDITION POLYMER 

(54) ftnacfr: a«*u^-r >*ftap«#i*fl!)«a3Stt 



(57) Abstract: [MEANS FOR SOLVING PROBLEMS] There is provided a process for producing a cycloolefin addition polymer, 
characterized in that an addition polymerization of monomers containing a given cycloolefin compound is carried out in the presence 
of ethylene and a multicomponent catalyst, the multicomponent catalyst containing as essential components (a) palladium compound, 
(b) compound selected from among ionic boron compounds, ionic aluminum compounds and Lewis-acid aluminum and Lewis-acid 
boron compounds and (c) given phosphine compound or phosphonium salt thereof. [EFFECT] A cycloolefin addition polymer of a 
molecular weight range suitable for optical material sheets and films can be produced with the use of small amounts of molecular 
ff} weight modifier and palladium catalyst by carrying out an addition polymerization of cycloolefin compound in the presence of given 
palladium catalyst and, as a molecular weight modifier, ethylene. 
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7^&tttom&ft<Dm&j3mKm*rzi><D-e&z> 0 mxra, *mmt. mmmm 

[0002] jft^, mmit, /}>m, Mm8tib<DE&\z.w\\ fmw9x&m*btix\*tt 
[0003] *fc. _hiB#tef^px.T, mmm&m^Mm&ttm&mmz.hmti, mm 

^P[2. 2. l]^^-2-^^)^P^^^tt<Dv-IJ7«^i-6^^1/^^^(D 
[0004] ^tlb©gf t-*5V >Tf3\ //VafrM^ (tr-^n [2. 2. l~]^?-2-^) mktt 
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[0005] /AtfAsfts&isttm&ftrii. m&izm^ztemzxv. &jfcrzs/wt 

tt&M&So f^^A, j?/V3si?A, ^jy^/K =^VVK ^£^, s^JtyMtifO) 
[0006] ^c^^^^^^b^^M^ii-^m^^^^^^Pm^^^i^fSfifi 

2) tt^a^jt^L-c, w^mtirttm (mmxm&m 

11, 12, ##ffcfcift4, 5#J?tO 

4) S^n^^i^^JM^rflirrs^ifc (#fF:£iftl3#flfQ 
8) *3RSr^fiH«i^ia:-r«^«fe (#fF^cmi4#M) 

[0007] b36*ufc^e>, -hiBD, 2)<Djmtzm\,*zmm&&&<. mhtitcm-^m^mm 
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CH CN) ] [BF ] 

3 4 4 2 

[0008] ££>^ #fPJCS^15(Dit^jA, B, C, hV7^/U^^7^ 2, 2' -W 

[0009] #^0^^7^A^«^^*5{t^^*BiiS^a^:^MbT, ^5^AD§C 

3 

toon] r^j;5^H^*3v^-c, s<7i?v&mm<Dm&*bft*mmMM<D 

^^/V (Cone Angle) ^i-^^^^fcf«(D^^=«>^^tf 

v^ItT't^^l^io, 000—200, ooo<DmM<Dn^r^74>^H1)W 

#f^mi:USP 5,912, 313 
#ff^CjS^2:USP 6, 031, 058 
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#ff3tfik3:USP 6, 455, 650 
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#fF:fcfifc6 : #PB 2002-327024^^6 

3Cfifc7 : #H 2003-489 1 
#f^3Cft£8:USP 6, 455, 650 

#fF:£SfclO:USP 3, 330, 815 
#f^Cii*a 1 : #^¥9-508649^16 
#ff3Ci#U2:USP 6, 455, 650 
#!^Citkl3:USP 6, 455, 650 
#IfJcmi4:#5fl^5-262821-^^ 
#fF JCWll5 : W098/56839^# 

#fF;«i6:wo98/56839^k# 

^#fF^Cifel:Macromolecules 1996, 2755-2763 
##f^ife2:Macromol. Rapid Commun. 17, 173-180(1996) 
##fr^Cife3:Macromol. Symp. 89, 433-442(1995) 
##f^ife4:Macromolecules 2002, 35, 8969-8977, 
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##lf^Cft^9:John Lipian etal. Macromolecules, 2002, 35, 8969-8977 
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[0013] ^mwnmvt^^^tttom&it^wmjTm-z, 

h)4^r^^mit^m, 4^W7;v*=J7M\&m, ;W^lffi©7;^^*5 

Sfc^Sr^i"^ =3— ^T^/KCone Angle; 6 deg) #U70~ 200<DftX7j >{t& 

%^&&m$r%kmmb, 

ZLb&fflkbLX\*Z> 0 
[0014] Mbi] 




[0015] (^(1) * % A 1 — A^-ttt^naft^lC*^-?, ^^l-15<DT/V=3r/«, 

nTVl^/VK, ^;*7Vl>^ T/Kn^^ hVT/^/V^V/^^ vfcBfcS 

^bmittit^tj:<bhm(Dm^^t?mmmo-io(Dm^mKxmmm^ 
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a*, 

bW^^^^b-^k ^^ttT/v^^ivfb-a^ ;Wxltt0T;K^^A*5 

i&^^T^K =3— >-T^/V(Cone Angle; 9 deg) ^170— 200(D^^W^ 

TIB— (2) -1*5 £t)V3;fcte— (2) -2^$tL^)T/V3df-^>y/VS^ 
[0017] Ut2] 
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[0018] [^3] 




[0019] (5<C(2)-l*5j;^(2)-2^. R\ R 2 ^mW^Wcl-10(DT/^/Vm. ^PT/V 

[0020] *fc. ^p^^s^i/^^w^pm^f^^M^^-e^. #^nm^^*5it5^ 

^-w^D^ffl*/^ ^^-ft#:^^J-bT, 0. 1—5. 0^/v%-e£>5^#W*LV\ 
[0021] £fb^, «0^om^l/^^#7JPm^#:oMit^T1*, ^A#:^tf 
v-i7d[2. 2. 1]— ^-2-3i^80^/V%^_h^^»#:^,^ra^b7K#^ 

[0022] ^mmKxtii^ mfe<os*7VVJ^mm*m\\ ^^mmmmt\^x^u 

^mx^n^^y^^mm^w-^m^-r^t^x^ 
[0023] ^mm<Dn^^y>(>^mm^w-(Dmm^mx\^ #s©tti^^v^ 
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[0024] j^t, *mm\tt^xMcftmz.nmirz 0 

[0025] *mfi<Dmvt^74>m^MM&fo(Dm^mx^ ny&r^^mt&m 

^mmxm^^m^mmn, 

Wsf^&fcvmfc&Va, <4*>'&TA<~VMk&&, /W^itt©7;K=^^^ 

&S3r^rf5> =t— >T>tf/V(Cone Angle; 6 deg) ^170— 100(D^^7^\\y^ 

[0026] &TKzjte<Dmm&&K^x&m*rz>o 

s<7WMk&Wa) tiro*. /^^->A©ti*/v*vi^, mmm^mm., ^ 
mv^wt&. mmx/>?*>wti&. u^hyfli^», /^^m^^w ^ 
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i?7*?-/vmv^m^ i^y^/^v>m^ ^^/^j>m^ ^wJ-f^-^^-^r 

[hy (m-hy/V^^^) p-^v^, v 5 ^ n^etf^[J>y (m-hy/V^^^) 
<7i^ ^cintr^EhyCm-dr^y/P-^^^)]/^^^^, ^a^eif^Ehydn-dr 

iyy/v^^^l^N^^^A, [c h n ] [Pdci ]-e^£ti3^^v— /Hgf£, [Ph 

3 5 2 2 4 

PCH C(0)CH ] [Pd CI ] 

3 2 3 2 2 6 

^^^Tirh^/vby^^/i^;*^:^ 

£<b^, ^^y^VT-feh^-^^CPd (dba) 

2 3 

hy^^/v/j^^^/^v^MPdCPtPh) ) ry— /v^n^K, ^O'vVv^ 

3 4 

|fi^^i^^«Bj!(DTfBc)^i-^^^^b^(D#^T-eTy-/^fc«Ty 
bld^d^2MHaA d^d^Z2k^E^di^ML /kdzm£@Z2k^LkM 

^7;vtn7x^/v)/KV-h, hy^^-/^/^- ^i^h^^Es, 5-«(hy^/v 
^-n^/V)^;n^/V]7KV— k hy^ 7 ^— /V7J/V^<— •7A^h7= a r^(2, 4, 6-hy^/V 

^^^J^rYy^i^^^y /v^rxiy ^.^;v)^u-~Y, N, N-v^/VT~y~<7A 
TYy^M^-^^y^^y^^ /i>)aj?i>— k n, N-^^/vr^y^'?^^^ ( 
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[0028] ^H^T/V^^A^^^bTte, 0g&fi, hU7^^/V^/V^<^^A^h7^( 

[0029] /W^flttfDT/V^^Af^fliLtii, H:7^bT/l^^A^— <t;V 

~7;V^rviy^/V)T?V^?7^ bVM3, 5-^7^^^^^/!^) T7^— hy^ 
(3, 5-*JYy7/VJrxi^/V~7^;V)T/V^V^ ftlffiWlfbtlZo 
[0030] /W^^tttO^^^^^^L-Cfi, #!J;t te\ hy^ {sO$7/VJru7^/V) 

„ HJ^(3, b-iyy;V^rny^;v)^m, hy^(3, S-v^y^/l^J-n^/V^^/V 

z.tib<D?ib, ^^^m^m^m^-m^^xmhB^.^ \ 

Km vt\ ^^mm^mmm^t^xm v ^ t(Dx^^y^t 

TFrv— /vmfrhm\^thtLmM^^irZ>, ^—>T>-?;v (Cone 

Angle; 0 deg) /^170— 200<DftX7^k&mtit'fe^<DftX7*^^X&Z> o 

[0031] ^mm Km ^Ttt, mm^t\^x^(Dx^m^(D^y^i^^fci~i^y 
*^j*m&m\^^btmw£m$mm i ¥xibz> 0 m&^yr^k&mikfcitt 

[0032] ^mmxm^^hti^^y^it^-mt, r/v^/vm, v^^r/v^^^ry 
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Angle; 0 deg) C. A. Tolman (Chem. Rev. Vol. 77, 313 (1977) ) ^£oTf+ 
[0033] ^^mX-m^^bti^— >T>tf/V: 6 deg& 170— 200(0^^4 Wb^^irLT 

J3\ F!Jx.«\ bV^fti^^/vfrxy^, *Jt-y**3~/vy^/vfr*yjz/, hy^^ 

, MJ(o-hy/v)^^^^^^#tf^>^ 0 *fc, z?-t-y*^-;v-2-\fy^.~/v^y. 
y^>^ V--t-y^;v-2'-*J^;vT^;-2-\?y^.~;v^y.y^^ -yi/yxi^^)v 
-2-\fy^^/v^yj>. ' -i-y°n m°/v-2-\? y ;v^y^ 

[0034] Jf.$&m-em\^htlZ>^—>T>y*JV: 6 deg^l70— 200 <D*y,y J*t&b 

hyt-^^/v^^-^iv^h^ (^<i/#y/v3rxiy*.=.;v) tf:V— k 

Y^yyyxi^^y;v^y,y^^y^)yxixi^yy,;vy^-^-'-- k 

V)\r-y^^;v^ycyir^J^)yrixi^iy^;vy^--y^ 

Y^iyyn^^y7Vy^y,y^-=^y^-Y;v^iyy,/vy^--Y, 

hyi/7u^-y/U7fry>y*^yj>>^^y/v^uT±^/VT±h7---h, 

Yy^?u^^i//v^y.y*^yj*^^y/v^rxiT>"?-^-i---y, 

Yyi/7u^^i//v^y.y*^yj>>^^y;v^xi^y.y3-*i~--Y, 

t£H(D^y*~yj±m>mtfhnz>o 
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[0035] a)<D^^<7.2vf|^^te\ ftft:i^;K^tLt, 0. 001—0. 05$U^/VPdJ®^- 

, 0*b<«o. 0015-0. oi^y^e/vpd^cDtSH-efflv^^ttSo #^ s^jvj* 

^tdO.O. 001—0. 0lVJ^^PdW^X^il3\\m^ir^t^Xt^> o 

[0036] b) (D^i/\^vmik&mm^ ^wMt^*) (DY&im^tdo, o. 1-2 

o^/v^tSB^fflv^;^ #?*L<teo. 5—3. 0^/U(D$amxm^^hfLZ> o 

[0037] c)^^^^^^^^^*^^^:^^^^^^^, '^S^-MfrS^a) 
(DVdlU^-^tdO, 0. 05— 5^/KZ)$BH-trfflV^^, £?*L<teO. 1 — 2. 

[0038] d)(D^T/V^^>7^^^«, ^S^-J^CTfflV^^>^t>0-eW^T7^5-•>A 
^Mk&tfod)^ ^^Mt^Si)(DVdim,^tdO, 0. 1— 100^e/KZ)$5ffl 

xm^hti, 0*l<»i. o— lo^e/KD$Bla-efflv^^tL^o 

[0039] fc*5V ^Tte, ^i^^^^^-a-tP^^^^M^^^LTV > 

T<D1) -3) (D77&^#if btt^o 

D^fe, «^#j^^o-8o°c-ei-2oo^ot5ia-e^, i^LtilM 
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<^mmmn> 

[0040] Mig, 25°C^*Dtt^J±^^o. 1 — 5MPa^H^^^#"eM^ 

Steo. 05— 15^/V%, £?£L<{20. 1—5. o^e/v%. ££>^?^L<teo. 5—2. 0 

[0041] ^mm^%mvt^74>^ttijnm&t$<Dft^-m(Dmwiz.^ ^u>t>mm 
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[0042] Wbti 




- (1) 

[0043] tfJ, A-A 4 ^^^*^*^, ^^l-15(DT/Vdr/«, 

nT/l^r/v5£, 7D-;H, n^^vv^ TVK^^X, hUT/l^r/l^U/V^ 

oXb&\,\ £tbl^ A 1 tA 3 ^M$ti5^it5-20©SltL<ti#iil©|gS 
[0044] #SoMfr(i)wM»Tij:, TiBte^as^TNrsas, ^WE^fe 

tf^n[2. 2. l]^^-2-3z^ N 
5-^/Mfv^t2[2. 2. l]^^-2-^^, 
5-^/Mfv^n[2. 2. l]^:7°^-2-^>\ 
5-^/Mfi^n[2. 2. 1] ^7^-2-3^ 
5 _^dr^/vtf^ti[2. 2. l]^y^-2-^^ N 
5-^^vHf^n[2. 2. l]-^7°^-2-^^, 
5— rV/Mfi^n[2. 2. l]^^?-2-^>\ 
5, 6-v ? 7«^7Vtfv'^n[2. 2. l]-^7°^-2-^^ N 
5-^/V-6-^/Mf^n[2. 2. l]^^-2-^V, 
5-^n^i//Vfc*v^n[2. 2. l\^-f?-2-^>, 
5-y^/V\f-y^vil2. 2. l]^<f 2-2-3^/^ 
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5-^^vvMfv-^n[2. 2. l\^7$-2-^>, 
5-^^— /Mfv^n[2. 2. l]^^-2-^^, 
5-lf^/Hf^n[2. 2. l]^7°^-2-^^, 
5-tf^y7 s VtrV^n[2. 2. l]^^^-2-^^, 
5-(l-^7 i ^/V)t-V^C2[2. 2. l]^^-2-^^, 
5-by^/VMJ/Vfc"V^n[2. 2. l]^:/^-2-^>\ 
5-MJ3i^-/^>y/Hf^n[2. 2. l]^7°^-2-^^ N 
5-^h^ri/fc^>^n[2. 2. l]^^-2-^^ 
5-^hdf-^tf^n[2. 2. l]^^-2-^>-, 
hy^n[5. 2. 1. 0 2 ' 6 ]-x^7-8-^^ N 
3-^/Vhy^n[5. 2. 1. 0 2 ' 6 ]^#-8-3^ 
hyv^n[5. 2. 1. 0 2 ' 6 ]^-3, 8-v^^, 

tt°nl7/V^rUl/-9, 4', -hy^t2[5. 2. 1. 0 2 '' 6 ']^-8'-^^, 
5-^hdrv-^/^^/Vtr^a[2. 2. l]^:/*-2-^>\ 
5-^^/V-5-^h^^/V^/V-fV^i3[2. 2. l]^y^-2-^>- N 
5-^hdf-^/V^/Hf^n[2. 2. l]^7°^-2-^^, 
5-:/n^^#/MK^/Mf^n[2. 2. l]^^-2-^^, 
5-n-:^h^^#/V#~/Mf^n[2. 2. l]-^^-2-^^ % 
5-t-;7>^#/MK~/Mf^n[2. 2. l]^^-2-^^, 
9-^^/V^h7^n[6. 2. 1. 1 3 ' 6 0 2 ' 7 ] 
9-^^/V^h^^n[6. 2. 1. l w 0 2,7 ]K-9*^^4-3i^ 
9, 10-v ? ^^/V^h7v'^i3[6. 2. 1. 1 3,6 0 2,7 ] K^-4-3i^, 
9-p<b^iy#/V#— /l^h7^n[6. 2. 1. l 3 ' 6 0 2,7 ]K^#-4-^>\ 
9-^h^>#/V^/V^h7^n[6. 2. 1. 1 3,6 0 2 ' 7 ] K^>-4-^^, 
9-:/n^i/#/V^/l^h^>^n[6. 2. 1. l 3,6 © 2,7 ]^^^-^^, 9-t-^>^r 
i/#/MK~/V^h5^n[6. 2. 1. l 3,6 0 2,7 ]K^-4-^^. 
9-^^v ; /V^v'^7V^/V^h^^C2[6. 2. 1. 1 3 ' 6 0 2 ' 7 ] K^-4-^^ % 
Mfyi^-^^ytoi^h^^nCe. 2. 1. 1 3,6 0 2,7 ] K-7^-4-^:^ 
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9-^^/V-9-3zhdr^7V^-/V^h^v'^n[6. 2. 1. 1 3 ' 6 0 2 ' 7 ] ^#-4-3^ 
9-^;V-9-t-7*y^JJ/Vy$^ /l^h^v^n[6. 2. 1. 1 3,6 0 2,7 ] 
N-7m^/ktr^ti[2. 2. l]^7°^-5-^>--2, S-v^/VtfiV^K, 
N-^ti^i//Mfv^n[2. 2. l]^7°^-5-^^-2, 3-^;V*V^^K, 
tfi^n[2. 2. 1] ^7^-5-^^-2-^ t°n-3'-exo-^n^>//K^i/W5K 

tf^n[2. 2. 1]— ^-5-^^-2-^t 0 n-3'-exo-4E|7K3/^^, *if^#(f^> 

^.nhmmm&xm^^xh^^u 2ms^±^m^^^:xm^^xh^\ 

[0045] ~;fr,ib<^#^^mf£(l)09^ tf^n[2. 2. l]^^-2-^^(y/V#Vv^) 

U/\> ^:|gK-ef*^ tfv^n[2. 2. l]^^-2-^>^80^e/k%^_h, £pi;L 
<fi80-99^/V%-^tf^i#:^#*Pm^i-§^^dW*bV\ 
[0046] ^W-feivrte. ££>^ TfB— ^(2)-l*5j;lF/^c«^:(2)-2-e^$^ 
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[0048] Wb5] 




» \ f — ' r> 

R 2 ■•■ (2) -2 

[0050] (^(2)-l;feJ;UW2)-2^ r\ R 2 te^*jj§C^-|$:l— 10(DT/V3VV^ ^p7/V 

[0051] —^(2)-lT^$tt§#^*#:(2)^L-r^, fc^^T^bl^WW'b 

5-MJ^h^r^>y/V-f^ti[2. 2. 1]— >^-2-^>\ 
5-p^/Vi^^iyy/V-fc^^n[2. 2. l]^^-2-^^ N 
5-^^/^h^^y/V-trv^ci[2. 2. 1] ^7^-2-3^ 

h-^jv^Y^-l/^);v-y£i/^xi\_2.. 2. l]^^-2-^^, 
5-^n^v-/Vv ? ^h^i/^y/V-tfi/^ti[2. 2. l]-^7°^-2-^^ % 
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5-7^~ ;V?J^y3rl/i/y/V-\£^W[_2. 2. l]^^-2-^^ 
5-MJ^^^v-U/V-fv-^n[2. 2. l]^^-2-^>-, 
5-^^/Vv ? ^h^^>y/V-lf^n[2. 2. l]^^-2-^^, 
5-v ? ^^-/V^h : ¥^>y/V-tf^n[2. 2. l]^^-2-^^, 
5-^^-/Vv ; ^hdr^>y/V-tf^n[2. 2. l]^^-2-^^ N 
5-^^-/Vv ; -fyyn/Kdf-^>y / v-tf^n[2. 2. l]^°^-2-^^, 
5-^nn^y:/P7tf^^y/V-tfv^n[2. 2. l]-^7°^-2-^>^, 
9-hy^bdr^^y/V-^h7v^^n[6. 2. 1. I 3 ' 6 . O 2,7 ] 
9-^^/V> ? ^h=arv'^y/V-^h^^n[6. 2. 1. I 3 ' 6 . 0 2 ' 7 ] 
9-^^^h^r^y/V-^h^^ti[6. 2. 1. I 3 ' 6 . 0 2 ' 7 ]K^#-4-^>\ 
9-^a^^->/V^h^v'v'y/V-^h7v / ^n[6. 2. 1. I 3 ' 6 . O 2 ' 7 ] K7*#-4-^^ 

g-^cn^/v^hdr^^y/v-^h^^nEe. 2. 1. i 3,6 . o 2,7 ]K^#-4-^>\ 

9-^^/^h^r^>y/V-^h7^n[6. 2. 1. I 3 ' 6 . O 2 ' 7 ] 
9-hy^h^^>y/k-^h7^a[6. 2. 1. I 3 ' 6 . 0 2 ' 7 ]K^#-4-^>\ 
9-^/Vi^h^>^y/V-7"b^>^P[6. 2. 1. I 3 ' 6 . O 2 ' 7 ]^^^-^^, 
9-^^/Vv?rch^v->y7V-^h^v'^n[6. 2. 1. I 3,6 . O 2,7 ] K^-4-^^, 
9-^n^df->-/V^3ihdr^>y/v-^h7^n[6. 2. 1. I 3 ' 6 . O 2 ' 7 ] K^#-4-^>\ 
9-7oi^/Vv > ^hdrv'v-y/V-^h^v'^n[6. 2. 1. I 3,6 . O 2,7 ] Mtfjj-A-xSs ^ 
9-i?^/V^Y^l/i/]);V-*ry7i/?xii6. 2. 1. I 3 ' 6 . O 2 ' 7 ] K^-4-^^ 0 
[0052] tf)fE-^(2)-2-eift$tb§#S^*#:(2) ^LT^ /c^fffiT^t^ 

5-[l'-^^-2', 5'-^^r1^1'-V9^n^^/V]-tf^n[2. 2. 1]^ 

5-[ 1 ' ->f;W2 ' , 5 ' ' , 4 ' -W/M ' -i/^v-^n^O-^/Vl-tf 
v-^d[2. 2. l]^7°^-2-3i^, 

5-[l'-7^/V-2', 5 , -^^-l'-i/7v'^n^>'^/V]-lfv'^n[2. 2. 1] 
^:7°^-2-^>\ 5- [ 1 ' -^f;k-2 ' , 5 ' -v^drU--! ' -✓f'/'^yf/W] -tT-> 
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^n[2. 2. l]^^-2-^>-, 

5-[l'-7^7V-2' , 6 '-v^^U— 4', 4 , ^f/^-l , -W^n^;V]- 
tr^n[2. 2. l]^7°^-2-3iV N 

5-[l'-^/V-2', 6'-^^-4', 4'-v ? ^/V-l , -i/7^ti^ :3 e^/V]-tf 
^n[2. 2. l]^^-2-rc^ N 

5-[l'-^^-/V-2', 6'-^^- 3', 4 , -v ? ^^/V-l , -i/^^i3^dr^/V]-lf 
v^n[2. 2. 1] ^7^-2-J^ 

5-[ 1 ' ->f;W2 ' , 7 ' -v^^-4 ' , 5 ' -^f/M ' -i/^v-^n^^^vKl-tf 
v^n[2. 2. l]^7°^-2-3i^ 

[0053] itb^»#fe^*f* (2) (D tfJ-C, 

5-h!J^h^>>/y/V-t-V^t2[2. 2. l]^^-2-^^, 
5-hy^h^r^>U/V-lf^^n[2. 2. l]-^:7°^-2-^>\ 
5-^^/Vv ? ^h :3 r^>y/V-t-V^n[2. 2. l]-^7^-2-rc^ 
9-hV^h^-^yV/^-Tb9iy^L6. 2. 1. I 3 ' 6 . O 2 ' 7 ] K^>-4-^^, 
9-^/V^h^v^y/V-^7^P[6. 2. 1. I 3 ' 6 . 0 2,7 ]K^#-4-:t>\ 
9-bynih^^y/v-^h9^n[6. 2. 1. I 3 ' 6 . o 2,7 ]K^-4-^^ N 
5-[l'-^VV-2', 6' 4'-v^/V-l '-i^i/^ ^vW]-tf 
>^n[2. 2. l]^^-2-^^, 

5-[ 1 ' ' , 6 ' -^^r^-4 ' ' -l/y-y^xi^rl/;V\-^ -y?n [ 
2. 2. \\^7°$-1-^/ 

[0054] #^*#:(2)^fflV^#^^^, ^ft#:^2-30^/V%, 0*b<f*5— 20^e 
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[0055] <my&r^~7r^ttMm-&w<DWk^> 

[oo56] j^mm im^mnm^-i, mi%m&mm*xn?o m&mntvx^ ^?n^ 
^<firy^ ^r^>t^(Dmmmmt7Kmmm. ^-ev, ^ 

^W^^<^#^^b7k*^$^ ^nn^y, 1, 2-v^nn^^ i, l-i?? 

[0057] ^gjras, r<D5^, a«^^*^^^>^<^50M*%^tpm^^ 

[0058] *fc, «§W-«tt;!jPfil^ ii^-20-120°C, £?£L<te20-100 o C<Z)?& 

[0059] ^gmc&vvc, ±mm^m*(D7kftfe<p?&^mj~£^^K m^4o 
m^mm^<i&T-rz><vx®-^<f£\;\ 

[ooeo] *^K-e«, _h^(D#^A#:(i)^#*pm^i-^^^j:<9, TfE-jt£5£(3)-e 
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[0061] Mb7] 




[0062] (5^(3) ^ A-A 4 *5j:rj?m^— ^(1) \C$otf%femtm^fo%o ) 

^*#:^_h=E#^A#:(2)-l*Dj;tJ?/ / *fc{*(2)-2^ti'#^^{*, # 

Tgmzzim^ (4) -it>L< (4) -2-e^$tt§*it^^^$^o 

[0063] Dfb8] 
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[0064] Wb9] 




[0065] (^(4)-1*dJ;^(4)-2^, r\ R% X, Y, k^t^nf^ ^ (2) -1*5^^(2) - 

[0066] ^m^mmma^m^ti-r. ^y^^mw^&mmx^mitx^z 

[0067] TkiHb-effl v ^tti^^tt^liLtii, ^rU-^, ¥T^> 
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[0069] fc*3 % m^^^l^#^S^#^-t-54&^x #3^#;K*tei*K>3te^*fL 

m^xmm£nzxmfemzmm£tiz>h<DXfetj:<, m^ftmm^w^m^^ 
ft^xm-gmiKtstiZo 
[oo7o] w*.t£, uwmmm^—mm^m^-ia^ y^^—^m^^xmM-r^m^ 
, tr4yv±, *>v*. r/K-r, m^t£¥<Dwmm&m^xwMi£i&irz>jjW£¥ 

lJ\\L,xmW>"ftM1rZ>jfm, /K zfv'^S—tvtzlfcDT^—jvm^T-teYl/ 

oV^C, lOppmJ^T, 0*L<fi5ppm^T, £kl£0*lX}21ppm£*T"C& 

■So 

[0072] ^^(D«I5t^^4oV>T, m^jI^^©XSSr«T»5t$^S*W-V'7>f 
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tR3fc#t£3*:E\ Tan 6 =E B /E' ) x M^^200— 450°C, 0*L<te25O— 400 
°C, $^^0*b<«3OO— 380°C-efe§ o 
[0073] ^f^fe#?Uit^200 o C^(D^^«Mtt^^(9 x £fc, 450°C^g;t^M 

[0074] ^BJ^^&^i^M^tb^^^^^^Pm^^^ fflV^^*f£<D 
WlS^iS^ h/V^>\ ^<^irV, dri/U>\ ^/v^^ifV, h!J^/W<^-t:V 

>\ T^/Vv-^ti^drl^ ^^-/V^n^drih^, rc^-/Vi/^n^dr1?->\ 
[0075] ^K^>^5t7j&^J:«9M5t$tb^^w^^^m^#:«, ^ttfe^^M 

[0076] ^mm<D^m^^m^nfcM^^^m^M^m^(D^mi-i. mm 
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^vytf (Dt¥^^i" t (Mn) ^\ il^ftlO, 000—200, 000, 0£L<te:3O, 0 
00—150, 000X&V, M*¥i^^^i(Mw)^^ ii^30, 000—500, 000, &tL 

L<j2ioo, 000—300, ooo-efc5„ 

[0077] t¥Mft(Mn)^10, OOO^^-CfeO, lt¥^^i(Mw) 5^30, 000* 
(Mn)tf*200, OOO^Mk., li^^fi(Mw) 5^500, OOO^M^tl^^^M 

/^^tc^y-bt^tcm. mmmmm^m^i&m^ti. nmm-m&^mmMi 

[0078] *mmz&\^Xte^ ttL<lii©ftffi(:j:!)M4^5'W^t§ft^( 

mm&m7^x±mmmfc&nz>z.ttfx^z> 0 
[0079] ^xm ^thz>mm±mt^xi^ tibd , 2) &£x?3) ^m^hmu 

-^#:i00Ki§R^fc«9, 0. 001— 5m*^«Bffl-efflV^^^W*LV\ 

^7^r>^-e^i9 N ^fT^f-^wi^-^, y^, t>-^>-b& 
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2)*fT^>^BF , PF , AsF , SbF , B (C F ) ^if^^M«Wc^#^/V^ 

4 6 6 6 6 5 4 

^•7iv^, ^#^t^^>7a^, ^m^v^^j^m., 3$mim^*-7*~v^ 

rc;*-7VK i^T/V^/VMy^^^^TVK #cMy>@^;*7VK #^^7/^*V^(D^2 
«^/V^V^^hyT/V^/V^y/V^^/^L<^*^/V^^-^^i:m2m*fc 

[0080] Z.frbh<Dtp-t:\ 3) ^b^^^y/v^^-^^:^^^ j;<^ £f c ^ i/V/l^m^ 

h\z.\H±&~&z>tz.mz.^ 7*.j-7v^mwsitm, ^b>^mim±M. T^mkit 
[0082] ^mx(Dm^m^£^bnfcmyt^7r^mm&m-z, wfm<Dwm^. 
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[oo83] *mw<Dmm*mz£9&btiizmvt*i'7^&m&ffix. k y^vj^tz. 

[oo84] mtu-z. ytmm£L-x\$. mm&. om^^j*, ie^^/w^ amm7^/v^ 

mmmmmm, cd, md, nvnftt^yt^mmmm, tftjm«, 

<Dmmw£b*\z.m\^tftxi*z> 0 ^imunbvxi^ &&^mM&m<D/<^y 
[0085] mmm 



[0086] ft*^ £3fo&fl^ia^ X^x&mmSt. 3lo3g0!&£-#t* teTfEtf^ 

(1)5H^* 

X(WATERS)|±M150CM^/Wn— *xi/gy^nv^77-f- (GPC) 
ASTM-D1003lc3p«Lb, /¥£150 m m(D^/PM^\^X^ytBMM^M& 
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"t<Dit Tan5 =E'VE')(DMS^m^t°-^MS-e?|lJ^bfc 0 Wj^^#tt<D?fi!l 

#}&^S^4°C/^h M^-K/^-»^ *PWi|iS^2. 5^m©t©^fflV^ 
Tan 8 <Z>tr— ^iSJP«rS!lSLfc„ 

(4) £ftMMK 

TMA (Thermal Mechanical Analysis) SS6100 (i?^^ (>^y/^>H±M) SrA^ 

^^200 o C^-e5°C/min. •V—&%-UUt&. SS, ^md*fe5 , C/min. "C#?a 

( 5) ^ i o ^ • # at** • #i*wof^#ais) 

JIS K7113^*PCT, ^^5lo3g«J3gS3mm/min-eWSLfeo 
S^270MHzO 1 H-NMR(7°nh>'W^:*f!l) (?§jffi:C D ) ^g-epJ^LT. 

6 6 

[0087] ^HH^teS. 5ppm(D^^ (SiOCH ©CH ) „ ^h:3rv^{3:3. 9ppm<«J|3i (Si 

3 3 

OCH CH 0CH)MLfc o 

2 3 2 

[0088] ^/V3^7VVSte:3. 5ppm(D^llJl (-C (O) OCH ) „ ^ ;V^-7Sr )VW& 

3 

3. 9ppm(D^i|X(-C(0)OCH CH ©CH )^MWh 0 

2 3 2 

[0089] ^-nm^(D^mkWW-^m^\^ m^W-mm^n^J^—^^^Y 

mmm i 

[0090] 100ml©^7^MftiEt N V^^K^10ppmCOh/V^^ 6. 8g, ^^ppnKDv^P^ 
^> 60. 8g, 9-hy^hdr^>U/V-^h7->^n[6. 2. 1. I 3 ' 6 . O 2,7 ] 
(£*T, ¥*#:A£1-3) 10$y^/K2. 80g), tfv^n[2. 2. l]^^-2-^ 
90^y^/V(8. 47g) N ^ffcoA^, 
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[0091] WJEEtr^©=? J*9&<y*>^MC,X. fr^mmWMX*&Z>JfxW:(D25X;^ 0 

T 

0. OOlO^y^^j^h hV^n^-i^A^tv^^ 0. OOIO^U^/K hy^m^/k 
^ 0. 00505y^e/KD)lR^»bTm'^^^^Lfc o 

[0092] Ml^£tj££75 0 C-e3H#fmfl\ fi^fl3^©@^ffl£icj:*>m^^<c«fc 

[0093] mm^^tm. mbtifzm^w<D&&itAmm<Dmmm&<^tt. 

[0094] H»!li^*5V>-c, ftxyji/fc&VokVX^ hy^p^^/v^^^fflv^ft 

fee 

[0095] feib*. #fetb^m^^©^SfrAft3K©«at^a©^^ 

[0096] H»!|1^*dV>-C, hy^/VT/l^—^^fflV^V^^^te, HJfefcllfcl^SSfc: 

[0098] Hife#i|l^*5V>T, *^yft^fttLt, hy^n^iy/k^^^ffiV^ft 



WO 2005/054312 



30 



PCT/JP2004/017813 



[oo99] mitm, nhtifcM&fc*<DmmfcA&M<Dmmmfr<D^m, m^fK 

8MM1 

[oioo] 3mr^(Dm^-w-^<Dmtmmo%xhot^K i^^iis^ifkbt, mit 
^m±w&x^i)^tz. 0 

[0101] 3B#^#(Dm^#:^(D^b*tt95%-efeo^^, M^fti^tfkL-C, H{b 

^mfem\fex^f£frof' 0 

O. lMPa^^-e2500ml(^^.*#:^>^fbT100^/^%)^fflV^fcr^J^^^^, Wfa 

m i ^ mm^xm^notco 

[0102] ifteW, #^fcM^#:^(D^»ft:AS*<Z)*}t^fi(D^* N $c¥*&SH^S( 
Mn), *6t; (Mw) ^fflbfc^^Wb^^^^- 
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[0103] 3mm&(Dm&fc^<Dmfcm&mfeistit)K m^K^^<mn^x^hT, m. 

[0104] [^1] 













SKI 


3-777:?** 


(X10 4 ) 


C ) 


(%) 


0ool%) 


Mn 


Mw 






170 


92 


9.8 


4.2 


15.9 






194 


80 


10. 7 


6.4 


22.5 


mmm3 




170 


85 


9.8 


4.7 


18.7 






184 


73 


9.6 


7.6 


32.5 


itf&M i 


hP7«i*X7Y7 


145 


90 










FU-n-7^A^7^y 


132 


95 












132 


93 


9-8 


4.5 


18.9 




7x=^)tx77Y^ 


212 


0 









MMM 5 

[0105] 100mKDjf7XMUif±¥l/\Z, ^K^10ppm(Dh/V3i^ 54. lg, ^Y^i/i/V /V 

-7^v^n[6. 2. 1. I 3 ' 6 . 0 2 ' 7 ]K^-4-^(^.ift:A)8$y^7V(2. 24gK tr 
>^n[2. 2. l]^^-2-^^ 

[0106] ishK, mmfxD^j^m^y^^mcx, ^&mwmxh^^co25x:xo 

. lMPa^xf-^y 20ml (0. 8^y^/K ^^m^CTLl. 0^/V% (d+g ^ ) ^±3£ 
[0107] £$fi^ ^75^ ^MfibT, M^c^LT, g^/^^?A 
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(PdjK^-£LT0. 00025y^AJKT-) , hV^n^-y/V^y^Q. 0002^y^ 
/v, Yy7^^?vX}V^^&^$7;v3rxi~7zz.^.;VT$\/-- ho. 00024^y^e/K hy 

[0108] m^HJS«r75 < c-e2NFrafrv\ m^^^s^aij^^^m^^fe^ 
[ono] mMimK^^xy^mmMMxh^^j[k<D^u^(DmmA^25 o c,o. i 

MPa-e40ml(l. 6^y^/K ^ii#:^*j-LT2. 0^e/k%^B^) 

[oin] mitm. nbtitcm&ityvmmftAmtenm&m&vrsmm. t¥^t( 
Mn), *tt;^ii¥^^i(Mw)©^^, &mi>tcttmmmM<Dffifiam( 

[oii2] nife^i5^dov>T, tt^mmwM^&%rf*VK(D^u>'<Dm.mA$:25 o c, o. i 

MPa-ei00ml(4. O^y^/K ^*#:^*j-LT5. <>e^%^g^)£U m^H#K 

[oii4] mMM5\z^^xy^mmwMxh^^(D^u^com.mM^25°c,o. i 

MPa-e200ml(8. O^y^e/K ^^m#:(-*)-bT10^/V%^@^) ^b, fi^Htl 3 ^ 
[0115] fe^*, #^fcM^^(D^*#:Afe^(D«it^f5A^#^ N #:¥^J^*( 
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Mn) , *bt;tii¥ wkmw) tiimvtifr^mmmM&muumi 

25°C. 0. lMPa-C20ml(0. 8^y^/K ^M^W-KM^X! . 0^/V%\Z.m^)^m 

o 

[0116] 3mm&<nM&fo^<Dm4km-z99%x&<>tz.-t)K m&mzm^fc 0 m^ntcm 
n) f^hm^m&^w^A (mw) feMfex^tefaot'o 

25°C. 0. lMPa-^OOmK^y^e/K ^^-*fr^*fb-C10^e/V%^@^)^fflL, 

[0117] 3mm&<Dm&tk^<D^km^95%x&<>fct)K m^-m^m^tc 0 m^ntcm 

-^#:«50°C(Dm^K^b-<^^V, 120°C(DO-> ? ^nn-<>'ifV^t>^^-C$>«9, # 
n) ^^t;tlI¥Wi (Mw) te$iJS-e^^ofc 0 

»{#i5^:jo^-c, ^mmwMti.x, ^u^co^<o{a-^±>o. 07 g ( 

>-^^s^54. o g ^u m-&mm$:3. ommKm^fcz.t£xm^ mmmstm 
mi^xm^notco 
tons] 3mm&<vm&fc^<Dmk^fe99%xfo<>fct)K m^-m^m^tc 0 mhtvtcm 

n) ^^t^^m*¥^j^s (mw) te$js-e#^ofc 0 
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mj&m5te*3^T, frf-Bm&WtVX, ^l^<Dftb9^1-^=*ri^6. 73g(8 

[oii9] mtm. nbtitcm&ityvmmftAmtevm&mtiLvrsmm. wr^K 

H»!|5^*dV>-C, ^*HfiS^J^LT, ^l^Oftfr^l . ^r±>13. 47g 

(1605^/1^ ^mMi$-KML-X200^e/V%K^)^m^ 7k#10ppm(DM^ 

mm^xm^notio 
[oi2o] is^. nbtitcm&fc*<DmmftAmte(Dm&m&<n$mm. t¥^t( 
Mn) , ^^>t;^it¥^^i(Mw) fcrnvtcft+mmmmnmami 

[0121] [^2] 























(X] 


LO 4 ) 






(mol%) 


(%) 


(mol%) 


Mn 


! Mvv 






1. 0 


97 


9. 2 


3. 6 


15. 1 


mm^ 




2. 0 


92 


9. 0 


1. 9 


8. 9 


wmr 




5. 0 


99 


8. 6 


1. 1 


4. 3 


mmm 




10 


97 


9. 4 


0. 9 


2. 9 






1. 0 


95 








&mm 




10 


99 












1. 0 


92 










2— ^rt^- 


100 


99 


9. 7 


4. 8 


28. 5 


tt&$!l9 




200 


99 


10. 1 


3. 0 


13. 9 



»>! 9 
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[0122] 

100ml(D^f^Mfti±t^{-7K^10ppm(Dh/^^ 60. 8g, 7k^7ppm<Dv^£i 
^dr^V 6. 8g, 5-hy^h^-^>U/Hf^ci[2. 2. l^y°^-2-^^ 
4^y^/K tV^n[2. 2. l]-^^-2-^^ 90^y^/K8. 47g) x £fti£^ ttiA 

[oi23] $e>^ mmfxo^m^y^-^m^x, ^AmMmxh^^co25°c. o 

. lMPa(Dxfl/y 25ml(^ftf*^^-LTl. 0 =£A>%) &tt&A;t£ 0 mm, 
X 

o. ooio^y^AJET-), hy v^p^/^7-fy o. ooio^y^e/K h^y^/v 
ti/v^-^j^^'^y/v^rxiy^^/v^—Y o. ooi2^y^e/K hy^^vvr/i^— 
<7^ 0. 0050^y^-/V(DjlR^^BbTfi^^^Mbfc o 

[0124] M-&Kfom5V:xft\\ m&mi&>*t>i5&&\z, 5-hV*h*ri/i/Vfr*?i/?vl2 
(t^5-hy^h= 3 r^>y/vt^^a[2. 2. i]-^7°^-2-^^^ffla^ft-eio5y^ 

/VtJfcofc, ^TC05-hy^hdr^v-y/Hf^n[2. 2. l]^^-2-^^(D^P^| 

[0125] jk^t, mmm^mm^iv^b^<D2-y°t2^y—M^AvxmhfvtLm^ 

, MJET, 80 < C-C17^ra^i-^^i!}-J;«9m'^^#fCo #e>*bfcm^ft:*tf>5- 
hy^h^r^y/Hf^i3[2. 2. l]^°^-2-^S>fe(D«5t^5A(D*iJ^{i9. 8^e 
/V%-efcofc 0 *fc, #^tLfcM-^#:(Z)W^^*(Mn)^59, 000, 
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